NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WAsHINGTON, D.C. 20546

FEB 25 Wit
REPLY TO .
TOs USI/scientific & Technical Information Division
Attention: Miss Winnie M. Morgan
FROM: GP/office of Assistant General Counsel for

Patent Matters
SUBJECT: Announcement of NASA-Owned U. 8. Patents in STAR

In accordance with the procedures agreed upon by Code GP
and Code USI, the attached NASA~owned U. S. Patent is being
forwarded for abstracting and announcement in NASA STAR.

“ '

- The following information is provided:

U. S. Patent No. : 3,438,263

Government or

Corporate Employee s _Whirlpool Corporation -
Benton Harbor, Michigan 4QQ23
Supplementary Corxrporate

Source (if applicable) s_N. A

NASA Patent Case No. :___ XMS-06767~1

NOTE -~ If this patent covers an invention made by a corporate
employee of a NASA Contractor, the following is applicable:
Yes [xk No[]
Pursuant to Section 305(a) of the National Aeronautics and
Space Act, the name of the Administrator of NASA appears on
the first page of the patent; however, the name of the actual
inventor (author) appears at the heading of Column No. 1 of
the Specification, followzng the words .37 53 »n%
an invention of , §§§§ng€§Qﬁ;
v g’?;%

M (/4 ;
Doxrothy '.J/ &

S
&
Enclosure
Ccopy of Patent cited above.




FACILITY FORM 602

April 15, 1969

Filed March 28, 1968

JAMES E. WEBB

FLUID SAMPLE COLLECTOR

N - L0752

/
3,438,263
ADMINISTRATOR OF THE NATIONAL AERONAUTICS

AND SPACE ADMINISTRATION

Sheet [ _of2

N?l’Z@%és

(ACCESSION NUMBER)

(THRU)

5 £

{CODE}
(PAGES)
;GORY)
(NASA c:zo‘/;:'\x OR AD NUMBER] (CA

Davied

Jamve/

Cotfbers
L. Jlore
INVENTORS

o
wﬁfzk‘

ATTORNEYS

&

N



April 15, 1969 JAMES E. WEBB 3,438,263
ADMINISTRATOR OF THE NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION
} PLUID SAMPLE COLLECTOR
Filed March 28, 1968 : Sheet 4 _ of 2

4/”/7 5
//H//”]C// = 7

e
] }/"70
75
D
7F e \ 72 1
- ¢ V4
B
68 —< ot & l
86 - é;g" e \
72\“; E - 53\_— }
/{\s & | Oé
' - 54 R
68 66 — 1Al KA
R (€ \
N
V1 & N
\ 5&5\x
70&#\? "’;‘_F\
. 'ﬁo Z A
\
25

D y)c/ Coter?

Jamuve/ £. Sfor
INIVENTORS

sy Qs
A/QM,?AZTOR



United States Patent Office

3,438,263
Patented Apr. 15, 1969

1

3,438,263
FLUID SAMPLE COLLECTOR
James E. Webb, Administrator of the National Aero-
nautics and Space Administration with respect to an
invention of David Cohen, St. Joseph, and Samuel E.
Stone, Berrien Springs, Mich.
Filed Mar. 28, 1968, Ser. No. 716,795

Int, CL. G0In 1/10
U.S. CL 73—422 4 Claims

ABSTRACT OF THE DISCLOSURE

A fluid sample collector has a sampling section and a
collection section. The collection section comprises a plas-
tic sac having a collar with a rubber plug thereon for in-
terconnection with the sampling section, The sampling sec-
tion contains a flange plate which may be rapidly con-
nected and disconnected from the collection section. Fluid
from a feed line is coupled into a hollow member within
the sampling section. The hollow member may be inserted
through the rubber plug into the sac of the collection
section. When the fluid sample has been taken, the hol-
low member of the sampling section is removed from the
rubber plug of the collection section and the sampling
section and collection section are then disconnected.

The invention described herein was made in the per-
formance of work under a NASA contract and is subject
to the provision of Section 305 of the National Aero-
nautics and Space Act of 1958, Public Law 85-568 (72
Stat. 435; 42 U.S.C. 2457).

The invention relates in general to fluid handling, and
more particularly to a system for sampling and storing
liquid which is passing through a feed line.

In manned spaceflight it is necessary to test certain
samples of the astronaufs’ waste products to determine
the effect of weightlessness on man. One of the waste
products which must be sampled and tested at the end
of the flight is urine.

As is well known, due to the lack of gravity in manned
spaceflight, stored liquid behaves in a manner not nor-
mally attributed to it where normal gravity is present.
Thus, it becomes necessary when storing liquid to pro-
vide means for disconnecting the sample holding device
from the main body of fluid to be sampled in a manner
such that leakage from both main body and sample
holder will not occur. Further, such a system must- be
simple to use so that the astronaut can perform these
tasks in a spacecraft in a simple and speedy manner so
as not to be time consuming. Conventional fluid sample
containers such as specimen bottles or test tubes cannot
readily be utilized in such applications due to the prob-
lems of leakage and speed. In addition to leakage prob-
lems, problems relating to the storage of the samples
must be overcome.

In order to overcome the problems relating to conven-
tional fluid sampling devices, the present invention pro-
vides a non-breakable fluid storage container having
means for rapidly connecting a source of fluid into a
storage container, filling the storage container with fluid,
and then rapidly disconnecting the source from the con-
tainer.

More particularly, the invention comprises a sampling
section and a collection section. The sampling section is
coupled to a feed line through which fluid passes. The
feed line is coupled to a stem line through an orifice. The
stem line is connected to the collection section by means
of a flange plate. The collection section comprises a plas-
tic sac which is capable of storing liquid. The sac is con-
nected to a collar having a rubber plug therein. The flange
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plate is secured to the collar and upon rotation of a sleeve,
a-hollow pipe within the stem line is inserted through the
rubber plug into the plastic sac. Then liquid from the
feed line is transferred to the stem line and through the
hollow pipe into the plastic sac. When the amount of
liquid desired is transferred to the sac, the hollow pipe
is removed from the rubber plug and the flange discon-
nects from the collar, The invention allows the connec-
tion between the sampling section and connection section
to be made rapidly, and the collection section provides a
secure leak-proof body.

The advantages of this invention, both as to its con-
struction and mode of operation, will be readily appre-
ciated as the same become better understood by refer-
ence to the following detailed description when consid-
ered in connection with the accompanying drawings in
which like reference numerals designate like parts
throughout the figures and wherein:

FIG. 1 depicts a perspective view of the sampling sec-
tion and collection section of the fluid sampling and col-
lection system in accordance with this invention;

FIG. 2 depicts a top view, partly in section, of the
collection section of FIG. 1;

FIG. 3 depicts a side view in section of the collection
section as depicted in FIG. 2;

FIG. 4 depicts in section the sampling section of FIG. 1;
and

FIG. 5 depicts in section the sampling section of FIG. 1
interconnected to a portion of the collection section.

Referring now to the drawings, there is shown a pre-
ferred embodiment of the fluid sampling and collection
system in accordance with the invention comprising a
sampling section 12 and a collection section 14. The
sampling section 12 comprises a feed line 16 through
which fluid passes which is coupled to a stem line 18
through an orifice (not shown in FIG. 1) upon rotation
of a sleeve 20. Further, a somewhat triangular shaped
flange plate 22 is secured to the end of the stem line 18
for connection with the collection section 14.

The collection section 14 comprises a sac 24 which is
made of a plastic material capable of storing liquid wastes
such as urine. A flange 26 is secured to one side of the
sac 24. A collar 28 is connected to the flange 26 through
a reduced diameter connecting section 32. Normally the
flange 26, collar 28, and connecting section 32 may be
made of an integral plastic section. Further, a rubber
plug 34 having a slit 36 therein is secured within the col-
lar and connection section. A somewhat triangular shaped
opening 42 in collar 28 allows interconnection of the
collection section 14 and sampling section 12.

Referring now to FIGS. 2 and 3, the collection section
14 is shown in greater detail. The sac 24 comprises an
upper plastic sheet 52 and a lower plastic sheet 54 which
are sealed together along the periphery 56 by conven-
tional techniques such as by means of a heat seal. Further,
the flange 26 is secured to the inner side of the upper
plastic sheet 52, also by means of a heat seal. A pin 58 is
placed through the collar 28 to limit the rotation of the
flange plate 22, as will be explained hereinafter,

Referring now to FIGS. 4 and 5, there is depicted the
sampling section in greater detail. The stem line 18 has
secured thereto the feed line 16 having a circular passage-
way 64. A hollow pipe 66 is mounted concentrically with-
in the stem line 18 and is movable axially thereto. O-ring
seals 68 mounted on the outer circumference of pipe 66
contact the inner surface of the stem line 18. A weep hole
70 is provided in the stem line 18.

The sleeve 20 is rotatable and movable along the axis
of the stem line 18 and secured to a minimum and maxi-
mum moving position by means of a pin 72 secured to
the stem line I8. Further, the inner surface of the sleeve
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30 frictionally engages the end of the stem line 18 by
means of a ball 74 and spring 76.

The hollow pipe 66 is closed at one end by means of
a plug 78 and is rigidly attached to the sleeve 20 by
means of a pin 82 so that axial movement of the sleeve
20 will cause the hollow pipe 66 to move axially with re-
spect to the stem line 18. The pipe 66 further contains
orifices 84 so that when the sleeve 20 is rotated mto the
position shown in FIG. 5, an orifice 86 which is con-
nected to the feed line 16 abuts the orifices 84 and allows
fluid to pass. from the passageway 64 to the inner portion
of hollow pipe 66. The pipe 66 further contains orifices
88 at its end adjacent the flange plate 22 so as to allow
fluid entering the orifices 84 to exit the pipe 66.

In the operation of the system, the flange plate 22 is
placed in the opening 42 of collar 28 and abutting the
rabber piug 34 with the hollow pipe 66 in the position
shown in FIG. 4. Then the collection section 14 is rotated
until the plate 22 abuts the pin 58. The sleeve 22 is ro-
tated cloekw*se and pushed downward until a portion of
the pipe 66 protrudes through the slit 36 in the plug 34
as shown in FIG. 5. Back pressure is then applied by
conventional means to the feed line 16 so that fluid will
flow into the feed line 16 td the orifice 86, the orifice 84,

the hollew pipe 66, the orifice 88, and into the sac 24.

After the sample has been taken, the sleeve 20 is rotated
counterclockwise and pulled upward until the pipe 66 is
withdrawn from the rubber plug 34. Then the collection
section is rotated so that it is separated from the flange
22. | should be understood, -of course, that the sampling
section could be rotated relative to the collection section
to obtain substantially the same result.

Because of the tightmess of fit of the rubber plug 34
in the collar 28, sufficient pressure is placed on the rubber
stopper to reclose and seal the slit 36 when the pipe 66 is
withdrawn. Thus, the sample bag is reclosed and will
satisfactorily retain the sample therein.

Tt should be understood that the foregeing disclosure
relates enly to preferred embodiments of the invention
and that it is intended to cover all changes and modifica-
tions of the examples in the invention herein chosen for
the purposes of the disclosure which do not constitute
departures from the spirit and scope -of the invention.

‘What i¢ claimed and desired to be secured by Letters
Patent is:
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1. A fluid bhandling system comprising:

(A) A collection section comprising:

(1) a sac for storing liquid;

(2) a collar coupled to said sac and having an
opening therein leading into said sac; and

(3) self-sealing means in said opening for normal-
ly closing said opening yet allowing liquid to be
inserted in said sac through said opening; and

(B) A sampling section comprising:

(1) a feed line containing liquid to be stored in
said collection section;

(2) a stem line coupled to said feed line;

(3) means for detachably connecting said sam-
pling section to said collection section;

(4) a hollow tubular member within said stem
line and movable relative to said stem line for
insertion into said sac through the opening in
said sealing means, there being a passageway
from said feed line into the interior of said
tubular member for allowing liquid from said
feed line to flow into said sac when the tubular
member is inserted into said sac.

2. A fluid handling system in accordance with claim
1 and further comprising a rotatable. member mounted
onto said stem line and connected to said hollow mem-
ber for inserting said hollow member info said sac upon
rotation.

3. A fluid handling system in accordance with claim 1
wherein said self-sealing means comprises a rubber plug
having a slit therein for allowing said hollow member to
enter said sac.

4. A fluid handling system in accordance with claim
1 wherein said means for connecting said sampling section
to said tollection section comprises a flange plate secured
to said stem line.
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